Theories of household saving posit that households add to or draw down wealth to equalize the discounted presented value of consumption over time. This paper examines the extent to which nineteenth-century urban American industrial workers used saving and dissaving to smooth consumption in response to unanticipated, plausibly exogenous, shocks to income. Information on the expected and unexpected number of days unemployed is used to construct estimates of transitory income. The data are then used to estimate the marginal propensity to save from transitory income, and the results are broadly consistent with Friedman's (1957) permanent income hypothesis.
Introduction
offers eight reasons for saving. They save as a precaution against uncertain future income and expenditures, for retirement, to leave a bequest, to increase their economic independence, to invest in a business venture, or because they have a preference for future over present consumption. People also save when the interest rate exceeds their personal rate of time preference, and, perhaps, out of sheer miserliness. Despite Keynes' signal contributions to thinking about saving, modern economic studies of savings are more likely to be motivated by the life cycle and permanent income hypotheses developed in the 1950s (Modigliani and Brumberg 1954; Friedman 1957) , or the buffer stock theory of the 1990s (Deaton 1991; Carroll 1992) . The central insight emerging from these later hypotheses are that rational, forward-looking people equalize the marginal utility of expenditure over time because lifetime welfare is maximized if the discounted utility of consumption is equal in all periods. One implication is that households tend to smooth consumption over time. A second is that consumption smoothing involves household saving (and dissaving) and that the fraction of permanent income saved differs from the fraction of transitory income saved.
One difficulty in investigating whether historical actors were permanentincome savers is separating the permanent and transitory components of income. A second is the relatively generosity of the modern welfare state in its maintenance of household consumption in the face of unanticipated income shocks. The late nineteenth-century offers a unique opportunity to investigate whether household saving behaviors are consistent with the permanent income hypothesis. The welfare state was a later development and working-class manufacturing incomes were uncertain so that households saved to avoid severe consumption shortfalls in lowincome periods. It was not uncommon for many manufacturing enterprises to operate only for part of the year. In some industries plant closings were predictable, such as in glass blowing in New Jersey in which factories closed in July and August, and workers earned higher wages that partly compensated them for the inconvenience (New Jersey Bureau of Statistics of Labor and Industry 1883-1888, hereafter NJBSLI, Atack, Bateman, and Margo 2002; Averett, Bodenhorn, and 3 Staisiunas 2005). But unexpected plant closings, as well as illnesses or industrial accidents created substantial divergences between the anticipated and actual number of days worked per year and, thus, substantial divergences between expected and realized annual incomes (Fishback 1998; Murray 2007) . One jeweler, for example, reported that "You will notice in my report of earnings that the number of days lost is large; also that my expenditure has been greater than my income, which had been entirely due to the loss of time" (NJBSLI 1883, 122) . This study takes advantage of unanticipated unemployment to estimate the permanent and transitory components of observed annual incomes to test the predictions of the permanent income hypotheses in an historical context. Although Progressive Era reformers worked to create a safety net for industrial workers, the presumption remained that workers needed to provide for themselves. In a now infamous sermon delivered during an 1877 railroad strike during which it was reported that strikers and their families were forced to live on a dollar a day, or effectively a bread and water diet, Henry Ward Beecher thundered that "the man who cannot live on bread and water is not fit to live" (quoted in Rossiter 1955, p. 157) . 1 In such a political, economic and social climate, it was incumbent on workingmen who wished to maintain their families' living standards to transfer income from flush to hard times. Intertemporal transfers presuppose a combination of forward-looking behavior (a demand for saving) and some type of formal or informal financial institution to facilitate the transfer (a supply of saving capacity).
Modern empirical investigations of life-cycle consumption and saving find that the predictions hold even with imperfect capital markets. The principal imperfection in modern times is that young households generally prefer to consume more early in life but do not because capital markets make present borrowing against future income and wealth uneconomic (Browning and Lusardi 1996) . Capital market imperfections emerge in modern markets despite the gamut of consumption-1 Following withering criticism for his insensitivity, Beecher later clarified his earlier comments in that: "I do not say that a dollar a day is enough to support a workingman: but I do say that it is enough to support a man -that is to say, if it gives him bread. Not that a man should eat bread forever … it is a mere question of how he will carry himself during the emergency" (Beecher 1877, p. 92 emphasis in original).
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smoothing and saving vehicles open to modern households: demand and savings accounts at commercial banks, thrifts, credit unions and trust companies; online brokerage accounts; employer-sponsored pensions and retirement accounts; life insurance; payday and title loans; pawn shops and many, many others. Before the mid-nineteenth century the principal "imperfection" was that there were few formal financial institutions available to assist working-class households in the accumulation of financial assets. By century's end, mutual savings banks, industrial life insurance companies, beneficial societies, and building and loan associations mobilized and invested household savings, allowing households to smooth consumption over time.
This paper exploits data on the income, expenditures, and days worked of New Jersey's late nineteenth-century industrial workers to better understand whether and how these workers responded to income shocks. Factories closed for longer than usual periods, unexpected labor actions, and extended illnesses meant fewer days worked per year than anticipated for many workers. The paper examines whether and how much workers saved from current deviations in transitory income in anticipation of future income shocks.
Using five cross sections of income, expenditure, and days worked data collected by the New Jersey Bureau of Statistics of Labor and Industry conducted between 1883 and 1888, this paper estimates the marginal propensities to save out of transitory and permanent income. This study, motivated by Friedman's (1957) permanent income hypothesis, the data reveal that the marginal propensities to save out of transitory income were between about one-half and two-thirds, or about the same values found by Paxson (1992) in her study of Thai farmers. This finding suggests that late nineteenth-century industrial workers used savings to smooth consumption. Workers saved a large fraction of current transitory income to see them through periods of low earnings.
The principal challenge of the paper is decomposing income into its transitory and nontransitory components. One contribution paper is that it uses pooled cross section-time series data on individual work days lost and establishment averages of work days lost to directly estimate transitory income due to employment shocks. A principal prediction of the permanent income-life cycle models of household consumption is that income shocks that affect current income will not 5 affect current consumption, which is a function of households' permanent incomes.
Thus, that fraction of household income determined by an employment shock provides a measure of transitory income. Once estimates of transitory income are estimated, those estimates are used to generate estimates of the marginal propensity to save out of transitory and nontransitory income. The resulting estimates are consistent with a weak version of the permanent income hypothesis.
A second contribution of this paper is the measurement of savings. The existing economic history of savings relies on data that may not capture representative savings rates. North (1979) observed that growing industrial economies create a need for financial saving, but relatively little is known about how, or even whether, urban-industrial households saved. Evidence from the New Jersey surveys imply an average savings rate between 8.5% and 14.8% of current income, which are slightly lower than the 12% to 17% percent estimated by Alter et al (1994) , who include only those saver, and considerably lower than the saving rate generated by Sutch (2011) for industrial workers in Kansas in 1885, which excludes dissavers and workers reporting zero saving.
A third contribution of the paper is that the data are drawn from an era that witnessed the rise and rapid expansion of formal savings institutions -savings banks, industrial life companies, and fraternal benefit societies -and shows that workingclass households took advantage of these expanded opportunities. Data reported in the NJBSLI (1886) labor survey reveal that the average annual working-class household expenditure on life insurance and fraternal benefit society (sickness insurance) dues was $14.62 or about 1.9% of average annual household income, and sufficient to purchase a basic sickness insurance policy and a $200 burial insurance policy. And approximately one-half of working-class households had such policies because, as a Hudson County freight handler explained in an earlier survey: most workers lived "in mortal dread of sickness and death, and there is scarcely a man among them that does not owe a heavy physician's bill" (NJBSLI 1883, 130) . Regular dues paid into a beneficial society relieved a working man of the bill, if not the dread.
One-seventh reported a savings bank account with an average account balance of $240. One-quarter of households belonged to a building and loan society, which was a popular path to home ownership (Schoenfeld 1925) . Ultimately, this paper offers 6 fresh insights into the Progressive Era. Industrial workers were not at the mercy of forces beyond their understanding or control. Workers could envision, even anticipate, periods of low employment and income and save and dissave in a fashion consistent with modern theories of consumption and saving behaviors.
A permanent-income approach to saving
The nature of the data is such that most early budget studies consider the extent to which a household's current consumption depends on current income (Brady and Friedman 1947) . But Friedman (1957) argues that current consumption depends on current wealth, which depends on past, current, and future income and the time path of interest rates. Current consumption, then, depends on permanent income, not current income. The corollary is that current saving depends on current income, current wealth and the interest rate. When the future is certain, households hold, add to, or draw down wealth to smooth consumption over time, depending on the household's time preferences, its expected future incomes, and expected interest rates. Households hold most of their wealth as relatively illiquid human capital, but also hold a liquid reserve fund against unexpectedly low earnings in some periods (Ehrenberg and Smith 2008) . Households hold cash and other liquid assets to maintain consumption during emergencies and when current income falls below expected income.
A parsimonious derivation of the household's saving decision from the permanent income hypothesis follows from Friedman's (1957, p.26) three-equation system (suppressing the time subscripts on current and transitory variables for convenience):
where c is current consumption, and cp and ct are its permanent and transitory components; y is current income, and yp and yt are its permanent and transitory components. Permanent consumption cp is the product of permanent income and the proportional multiplier k, which is a function of the interest rate (r), preferences (u), and wealth (w).
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If we define current saving as s = y -c, substitute equations (1) through (3) and rearrange terms, saving can be written as:
An important implication of the hypothesis is that the marginal saving rate from permanent income (1-k) is less than the marginal saving rate from transitory income
(1). In the limit, ct ≈ 0 and k=1, which further imply that all transitory income is saved and that permanent consumption does not respond to changes in nontransitory income. Further, under certainty dyp = 0, and under uncertainty E[dyp]
= 0, which imply that saving and dissaving follows from shocks to transitory income.
Friedman posits the following additional conditions:
where ρ is the correlation coefficient between the relevant variables. Friedman (1957, p. 27) notes that the assumptions that permanent and transitory incomes are uncorrelated and that permanent and transitory consumption are uncorrelated follow from their definitions. The third assumption -that transitory income and transitory consumption are uncorrelated -is a strong one, but one that introduces substantive content into the hypothesis and makes it potentially refutable. The common notion of saving as a residual makes the third assumption plausible. The saving-as-residual notion implies that consumption is determined by long-term factors, so that transitory income shocks lead primarily to additions to or subtraction from wealth.
The fourth assumption -that permanent consumption and current income are uncorrelated -is central to the permanent income hypothesis and is vital to understanding the household's decision to save. "The resources that a representative consumer allocates to consumption at any age," writes Modigliani (1986, p. 299) "will depend only on his life resources … and not at all to income accruing currently." Modigliani held that households smooth consumption and that shortterm saving responds only to stochastic deviations between current and expectedor transitory -income. Short-term fluctuations in income do not induce deviations from the anticipated consumption path, and strong versions of the permanent 8 income hypothesis predict that fluctuations in current saving are driven entirely by changes in transitory income (Paxson 1992, p. 26 The buffer stock theory also predicts a relatively high propensity to consume out of transitory income (Carroll 1997. p. 3) , and, unlike other models assumes consumers are impatient. Savings are a "necessary evil" -foregone current consumption opportunities -that are held as insurance against an uncertain future (Deaton 1992, p. 264) . Because the data provide no information on wealth the analysis follows the permanent income approach, which does not require information about lifetime wealth.
access to a formal financial institution, namely a mutual savings bank or a building and loan association (New Jersey Department of State 1882-1889).
Finally, the variability of a household's income, σyjit, will influence saving.
Absent panel data, it is difficult to measure income variability. The approach taken here is to proxy for σyjit with a variable that measures the variance of slack days, or the days in which workers are unable to work because their place of employment closes or slows production, leading to layoffs. These statistics are drawn from separate surveys of establishments conducted by NJBSLI (1883-1885). The establishment surveys inquired into total employment, average wages, hours per day, and the number of days lost to lack of work. Because they are drawn from separate surveys, the establishment-level measure of slack days differs from the workersupplied estimates and is not subject to the same measurement error as the employee-reported time lost. (Appendix 1 reports summary statistics of establishment-and employee-reported slack days.) The measure is such that it does not vary across households employed in the same industry or across time.
These considerations yield the following saving equation:
(6) Sjirt = α0 + α1 Ypjirt + α2 Ytjirt + α3 Njirt + α4 Fjirt + α5 σYjir + ηjirt Paxson (1992) shows that a saving equation linear in permanent and transitory income and the variance of income is consistent with a lifetime utility function that is additively separable and is either quadratic in the arguments or exhibits constantabsolute-risk-aversion. A permanent income approach suggests that the marginal saving rate from permanent income, α1, will be approximately zero, and that the marginal saving rate from transitory income, α2, will be approximately one. The coefficient on the variability of income, α5, is ambiguous, though it is not unreasonable to posit that households with highly variable incomes save more. If α5 > 0, the results are consistent with constant absolute risk aversion.
The difficulty in estimating a saving equation like Eq. (6) is that it requires information on transitory and permanent income, which is unobserved. Because the budget surveys provide no information about current or lifetime wealth, direct estimation of permanent income is problematic. It is possible, however, to estimate a transitory component of current income and to construct a short-term analog to permanent income. To construct an estimate of transitory income, assume that it can be expressed as:
where φtt is a transitory year fixed effect common to all households. Xtjirt consists of a set of household specific variables affecting transitory income.
The budget surveys report the number of days lost in the past year to illness, to slack days (establishment closings or slowdowns), and to "other causes" and the Other days missed are estimated as the individual-reported other days lost less the average other days lost for workers in the same industry. Industry-specific averages are used to create the fraction of days lost by cause rather than all-worker averages because some industries -such as hat making -involve the use of dangerous materials that may lead to higher sickness rates; and the other days lost variable will be specific to industries if strikes or other job actions occur in an industry, as occurred in the shoe-making industry in 1885 (NJBSLI 1885). Equation Estimates of a short-term analog of permanent income follow a parallel strategy. Assume that a household's permanent income can be expressed as:
where φpt is a year fixed effect, φc is a county-of-residence fixed effect, and φi is an industry-of-employment fixed effect. The vector Zpjirt includes two types of individual factors that are likely to influence permanent income: the skill level of the survey respondent, as well as a proxy for the likely length of the respondent's career.
People who make greater investments in human capital can reasonably expect higher lifetime or permanent income (Ehrenberg and Smith 2008) . Two strategies are followed to assign workers to skill levels. Reiss' (1961) industry-job title classification categorizes jobs into three broad skill levels: craft or skilled workers; operatives; and laborers. Skill category dummy variables for all but common laborers are included in the income regressions. Duncan's classification also includes a socioeconomic prestige score for each industry/job description that varies from zero to 100. These prestige scores are used to construct a second measure of human capital: quintiles of the prestige scores are first estimated, then dummy variables for the four highest quintiles are included in the income regressions.
Besides human capital investments a second feature of most jobs that bear on the permanent income anticipated from choosing that occupation is the expected length of career. Jobs in which workers remain productive for longer periods expect higher lifetime incomes, ceteris paribus, and Progressive Era reformers expressed concerns over the connection between the length of many workers' careers and the length of the working day, workplace safety, and the long-term health consequences 12 of certain occupations. To better understand workplace safety and the health consequences of manufacturing occupations respondents were asked to provide information on the age at which workers in their job start to "decline," interpreted here as the onset of age-related productivity decline. These responses, which ranged from age 25 to 65, were categorized into a series of 5-year dummy variables centered on the fives (i.e., 32.5 < z35 ≤ 37.5, 37.5 < z40 ≤ 42.5, etc.). The excluded category is z40, which was the most commonly reported age-at-decline and is consistent with known high-health-risk occupations, such as potters and hatters who were exposed to lead, mercury, and other dangerous chemicals. Carpenters, on the other hand, reported an average age at decline of 57 years; bricklayers, 56 years (Ransom and Sutch 1995) .
The expected sign on the age-at-decline effects are ambiguous. If workers have perfect foresight and markets are competitive and frictionless, workers in dangerous or unhealthy occupations should receive a compensating differential such that, holding all else constant, permanent incomes are similar for similar skills, education, and so on. Workers in hazardous occupations and expecting shorter careers should earn more at each age than workers in less hazardous jobs. If markets do not compensate for hazardous or unhealthful workplaces, which concerned
Progressive Era reformers, there may not be a consistent relationship between income and age at decline. Fishback (1998) and Averett et al (2005) find that Progressive-Era workers were partly compensated for job hazards and unemployment risk.
Equations (7) and (9) provide an estimating equation for total income (Eq.
10):
(10) Yirt = φt + φc + φi + βp Zpjirt + βt Xtjirt + β1 Njirt + β2 Fjirt + εjirt and equations (7) and (9) can also be substituted into the structural saving equation (Eq 6), which yields an augmented structural equation:
where φt = φtt + φpt, α0t = α0 + α1 φpt + α2 φtt, the error term in the income equation is εirt = εtjirt + εpjirt , and ηjirt is the error term in the saving equation. A reduced-form saving equation can be written as:
(12) Sjirt = γt + γc + γi + γ1 Zpjirt + γ2 Xtjirt + γ3 Njirt + γ4 Fjirt + υjirt .
The reduced-form saving equation does not contain the income variance term, σYjir, because it is collinear with the determinants of permanent income in that it does not vary across individuals within an industry and is defined such that it forms a linear combination of the industry dummy variables. The income-variance effect, therefore, is captured in the industry fixed effects, γi.
The first test of whether late-nineteenth-century working-class households were permanent-income-type savers is to generate estimates of the reduced-form income (Eq. 10) and saving (Eq. 12) equations. One implication of the permanent income hypothesis is that γ2, the marginal rate of saving from transitory income, should equal 1, and that the marginal effects of the transitory elements in Xtjirt on saving should be the same as they are on income. That is, if the permanent-income hypothesis holds, γ2 = βt. Transitory employment shocks, whether due to sickness, slack days, or other causes should influence saving and income in identical fashion because the marginal propensity to consume from transitory income is zero.
An additional implication of the permanent income hypothesis for the reduced-form estimates is that γ1, the marginal rate of saving from permanent income is zero. This implication predicts that the marginal effects of all the variables included in Zjirt should have no effect on saving, or that the elements of γ1 that correspond to permanent income equal zero. While it is plausible that location, industry, family structure, and age at decline all influence permanent income in some way, the strongest test will be whether the estimated coefficients on the human capital variables are zero. Barro (1977) argues that efficiency can be improved by joint estimation of the original income and second-step equations to correct for the correlation between the error terms, but Pagan (1984) doubts whether doing so notably improves efficiency or consistency. Despite the econometric concerns surrounding such estimates, the results are reported because they offer some insight into the extent to which households were permanent income savers.
Finally, the third test of the permanent income saving hypothesis estimates the income and savings equations (10) and (11) simultaneously by maximum likelihood. This maximum likelihood estimator is effectively the same as the reducedform estimators, subject to the nonlinear restrictions on the coefficients that appear in Equation (11). These estimates are used to test the overidentifying restrictions on the model, namely that the effects of each of the transitory income variables (e.g., deviation in days lost and its square) and permanent income variables is proportional to two-step coefficients consistent with estimation of Equation (6). The factor of proportionality for the transitory variables is α2; and the factor of proportionality for the permanent income variables is α1.
Data
The principal source of evidence on household saving behaviors is five reports issued by the NJBSLI between 1883 and 1888, except 1887 when no survey was conducted. Modeled after the Massachusetts labor bureau headed by Carroll D.
Wright, the NJBSLI conducted the same types of annual surveys of working-class men and women employed in manufacturing enterprises across the state. Some details of the surveys changed from year to year, but certain core questions appeared in each survey: the city or town in which the respondent worked; the broad industry in which he worked (i.e., glass, iron, construction, etc.); a reasonably precise job title (i.e., green bottle glass blower, puddler, plasterer, etc.); the number of hours worked in a typical day; typical wages by day, week, or month, depending on the individual's pay cycle; the number of working days the individual was not employed due to sickness, an inability to find work, which usually implied scheduled seasonal factory 
A note on theory and measurement
One concern with using income and expenditure to estimate saving rates is that modern approaches do not define current saving as current income less expenditure. Although there are differences, most approaches define annual saving as changes in net wealth, which includes changes in cash holdings and durable goods, including housing, which provide a flow of future services. Changes in net wealth, which equals current saving, are approximately the difference between disposable income less expenditure on perishable goods and current services.
Because the New Jersey surveys contain no information on wealth or expenditures on durables, the saving rate is measured as the difference between household income less expenditure all divided by household income (e.g., saving rate = (total income -total expenditure)/ total income). The income-less-expenditure measure provides a lower bound estimate of the saving rate because some reported expenditures qualify as saving. insurance premiums, however, the estimated saving rate is 22.2%. Similar comparisons of current and predicted saving rates can be estimated for 1,529 of the 2,940 respondents; the average current income-current expenditure saving rate for these households is 8.5% and the average predicted premium-rent adjusted saving rate is 12.8%. Appendix Figure A1 provides a plot of the current versus the estimated saving rate. Although the simpler calculation underestimates the saving rate, the correlation coefficient between the two series is 0.98 (p-value <0.001).
Given the high correlation between the two series and that the current incomecurrent expenditure sample is nearly twice the size, the subsequent analyses use the larger current income-current expenditure sample < Deaton (1991 Deaton ( , 1992 ) argues that reliable individual-level saving data from developing countries exhibit three characteristics: (1) zero saving is common, consistent with consumer impatience; (2) dissaving is common; and (3) saving rates increase with income. Figure 1 presents a Brady-Friedman (1947) graph of household saving rates (saving/income) plotted against the households' place in the income distribution reported as percentiles. Each saving rate-income percentile pair is weighted by the fraction of observations for that pair. A third-degree polynomial estimated without additional correlates is overlaid to illustrate the central tendency.
Several notable features of the figure stand out. First, approximately one-third of households report annual incomes equal to annual expenditures, implying impatience and zero saving. Second, households at all points in the income distribution reported income in excess of expenditures, which implies that even households at the bottom of the income distribution saved, probably in anticipation of future emergencies or retirement. Nevertheless, the proportion of households in the lower quintile of incomes that saved was lower than in the middle quintiles. When working poor households realized a surplus, they banked it.
A third feature of the scatterplot is that households at all points in the income distribution dissaved, though the proportion of dissavers in the highest quintile is small. Relatively large dissaving rates for some households point to a reliance on past saving or, perhaps, charity. Among households in the first income quintile, the mean saving rate was -2.72% and only 18.5% of households reported saving in the past year, but 31.4% reported having saved in previous years. That nearly one-third of low-income households had previously saved suggests some kind of forward-looking, precautionary saving behavior. Fourth, the estimated relationship between income percentile and saving rate, not controlling for other factors, suggests that the typical household at each percentile of the income distribution above the twentieth percentile engaged in net saving and the typical saving rate for households in the tenth decile approached 25%.
More 53% of respondents reported household income in excess of expenditure at rates consistent with other sources (Alter et al 1994; Sutch 2011) A second concern is whether the data reveal enough about transitory income factors to make a test of the permanent income hypothesis possible. Table 2 household. Due to small sample sizes for some industries, the estimates should be treated with care, but even if the true income elasticities are greater than the estimates, they still point to the importance of saving for most nineteenth-century working-class households. Given the extent to which transitory unemployment weighed heavily on historical incomes, it is informative to understand how household saving behaviors responded to unanticipated unemployment. Notes: standard errors clustered on industry of employment in brackets. * implies p-value <0.05; ** implies pvalue<0.01. Days lost in Column (1-2 and 5-6) is difference between individual report and mean of individual reports; Columns (3-4), it is the difference between individual report and mean enterprise report for slack days and 5% of days due to sickness. Test 1: p-value of Days lost variable = -1; Test 2: p-value of effect of days lost on income equal effect of days lost on saving; Test 3: skill variables jointly insignificant. The regressions include the full set of controls, including county of resident, industry of employment, family size, proximity to a formal financial institution, and year fixed effects. Sources: Author's calculation from NJBSLI (1883-1888).
Results

Reduced-form estimates
Coefficient estimates for the principal transitory and permanent income variables from reduced-form income and saving equations are reported in Table 2 (the full set of estimates is reported in Appendix Table 2A ). Columns (1) and (2) use the base sample, which uses worker-reported annual income/expenses; the days lost variables are defined as the difference between self-reported days lost and an industry-year specific average number of days lost by all workers and its square. A one standard-deviation increase in the difference in days lost reduces income by $54.06, or by about 9.2% of mean reported income. The transitory component of worker income represents a potentially large share of late nineteenth-century workers' incomes. Semi-skilled operatives, skilled craft workers, and clerical workers earn more than laborers, which captures, in part, the permanent income effect of earlier human capital investments.
The days lost variables are individually and jointly different from zero in the saving equation (Column 2). But a test of the permanent income hypothesis is whether all positive transitory income realizations are saved (or negative transitory shocks dissaved), which -given the definition of the transitory variable -implies that the coefficient on Days lost is significantly different from -1. The p-value, reported as Test 1, reveals that the null cannot be rejected. The implication is that most of the reduced income arising from transitory factors is dissaved rather than not consumed, a result that provides support for a strong version of the permanent income hypothesis.
A second implication of the strong version of the permanent income hypothesis is that effect of transitory factors should be the same in the income and saving equation, which is not the case. An additional lost day of work reduces income by an estimated $1.48 (compared to mean reported daily wage for those reporting of $2.55 [sd=1.26]), but reduces saving by $0.79. Test 2 reports the p-value of the joint test of coefficient equality on days lost and its square in the two equations. The null hypothesis of coefficient equality is rejected. This result provides limited support for a direct implication of the hypothesis, but it is consistent with the overriding argument of both the permanent income/life cycle and buffer stock approaches that households tend to smooth consumption over their lifetimes, and that a household will save out of positive transitory realizations to tide it over a negative realization. These results reveal that dissaving was a fraction of diminished income.
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Although the results are generally consistent with a strong version of the permanent income hypothesis, they are not necessarily consistent with a third of the theory's implications, namely that all permanent income is consumed (βp = 0 in Eq.
(10)). Of the variables available from the surveys, the skill variables are those most likely to capture the most relevant factor (human capital) affecting the workers' permanent income, given that less than one-third (probably much less) of workers owned real estate or other immobile capital. 7 The analog to the implication that all permanent income is consumed is that the coefficients on the skill categories should be equal to zero in the reduced-form saving equation. Craft and clerical workers saved substantially more than laborers. The coefficient on Operatives is larger than that for laborers, but it is barely significant at conventional levels. It should be noted, however, that the coefficients on the skill category variables in the saving equation are one-third to one-half the magnitude of the coefficients in the income equation. If we interpret these ratios as a marginal propensity to save from permanent income among nineteenth-century workers, the estimated propensity to save from permanent income is notably smaller than the propensity to save from transitory income. It is important to reiterate, however, that because there is no information about workers' assets, it is difficult to interpret any of the coefficients from the regressions as capturing a genuine permanent income component. But if any of available set of the variables is likely to do so, it is the set of skill categories.
Columns (3) and (4) report reduced-form estimates using an alternative measure of the days lost variable. Average lost days is calculated from enterprise reports of slack days and assumes that the average worker loses 5% of time to illness.
Instead of reported annual income, Columns (5) and (6) use incomes estimated from the product of daily wages and days worked. The results are robust to alternative definitions. The data fail to reject the null hypothesis that the propensity to save from transitory income is one (Test 1). Additionally, the propensity to save from 7 In the 1883, 1884, and 1886 surveys, workers provided information on annual expenditures for rent, clothing, food, and so forth. In these years, 69.8% of respondents reported paying rent, the remaining respondents did not provide a value. In some instances, but neither all nor even most, a notation was made that the worker owned his or her residence. The notation appeared in so few responses that this information was not entered into the data set.
nontransitory income is about one-third to one-half the propensity to consume from transitory income. Because residual income is the mean of the errors from the first step it contains both permanent and transitory components and cannot be interpreted as transitory; it is unexplained income. The permanent income hypothesis implies that the coefficient on the residual should fall between the permanent and transitory coefficients, though measurement error will bias the coefficient on unexplained income upward toward one (Paxson 1996) .
Two-step estimates
Before discussing the coefficients, Panel A of Table 3 reports estimates of the levels of permanent and transitory incomes as a check on the credibility of the procedure. Three estimates are provided using the same samples as in Section 4.1. In each instance, estimated permanent income exceeds actual reported income. In Column (1), for instance, which uses the reported income / reported days lost sample, estimated permanent income is $606.34 compared to average reported income of $590.82. The difference equals the estimate of transitory income, a result that necessarily follows from the statistical procedure, but one also consistent with the permanent income hypothesis. Transitory income is, by definition, the difference between a household's (expected) permanent and current realized income. The expected value of residual income is zero, which follows from the estimation procedure, but residual income shows substantial variance. Panel B reports coefficient estimates from the three models. The coefficients are not consistent with a strong version of the permanent income hypothesis: we can reject the null hypothesis that the coefficients on permanent income are zero, and the null that the coefficient on estimated transitory income is one. But like the results in Section 4.1, the coefficients on transitory income are between 1.8 and 5.4 the magnitude of the (absolute value) of permanent income coefficients and the null 28 hypothesis of coefficient equality is rejected in each case. Thus, the propensity to save from transitory income is notably larger than the propensity to save from estimated permanent income.
An additional feature of the results is that the proxy measure used to capture the effect of income variance on saving is about the same size as the coefficient on permanent income, but is statistically insignificant in two cases. A positive coefficient implies that a household with higher variance of income saves more, a plausible result, and one consistent with constant absolute risk aversion. But a zero coefficient is consistent with a utility function quadratic in risk (Paxson 1996) , and we cannot reject the null hypothesis of no effect in two cases using reported income and expenditures. It should be kept in mind, however, that variance of slack days is derived from three years of establishment-level data and does not vary across households or over time. There may be other sources of unobserved variation that influence saving differently, but the results are consistent with the buffer-stock hypothesis. Households that experience more variable incomes will save more when realized income exceeds expected income as insurance against periods of negative realizations.
Maximum likelihood simultaneous estimation
Maximum likelihood estimates are used to test the overidentifying restrictions suggested by Equations (9) and (10). The full model estimates imply 46 restrictions, but the restrictions can be separated into four groups: the transitory variables (days lost deviations) alone; the permanent variables (skill levels) alone; the combination of transitory and permanent variables; and all variables. The overidentifying restrictions on the transitory variables are that the coefficients in the saving equations are proportional to the coefficient on transitory income reported in Table 3 (α2) . Similarly, the restrictions on the permanent variables are proportionality equal to α1. There is no implied proportionality restriction on the neighborhood and family structure variables, so the test proceeds under the assumption that coefficient of proportionality is one. Table  2 and Appendix Table A2 . (10) 0.000 0.000 All variables -χ-sq (49) 0.000 0.000
Occupational prestige index and age-at-decline samples
Notes: see Table 3 Sources: see Table 3 Coefficient estimates in Column (1), which uses the full sample of 2,878 observations and the alternative human capital measure, generates estimates similar to those reported in Table 2 . The coefficient on transitory income is less than unity, but it is 72% larger than the coefficient on nontransitory income. And the null hypothesis of coefficient equality is easily rejected. Workers save more when they employed in industries in which the variance of slack days increases, though the 31 effect is not precisely estimated. The χ-squared statistics reported at the bottom of the table test whether the coefficient of proportionality implied by relationship between the income and saving equation holds. We can reject the null that the proportionality condition on the transitory variables holds at the 5% level, but not at the 1% level. The other proportionality conditions, however, are rejected. Using an alternative human capital measure does not change the conclusions generated above.
Column (2) of Table 5 reports the results from a subsample of 1,121 workers who reported an age-at-decline or worked in an occupation in which age-at-decline could be imputed using the ages reported in Ransom and Sutch (1995) . The smaller sample yields results less consistent with the permanent income hypothesis. The null hypothesis that the fraction of transitory income saved equals one is rejected. The null hypothesis that the fraction of transitory and permanent income saved is equal cannot be rejected. The proportionality conditions are also rejected.
The results from the age-at-decline sample are a seemingly consequence of using the smaller sample rather than adding age-at-decline as a determinant of nontransitory income. When the model is estimated using the age-at-decline sample without the age-at-decline variables, the coefficient estimates are approximately the same as those reported in Column (2), as are the results of the statistical tests.
Conclusions
Saving is essential to the health of economies and households, yet relatively little scholarship investigates savings among the urban working class in the late nineteenth century. This paper uses five surveys of industrial workers in 1880s New
Jersey. An analysis of data generated by New Jersey's surveys of late nineteenthcentury workers provides unprecedented insights into the saving behaviors of the era's working-class households. Although the results are not fully consistent with strong versions of Friedman's (1957) permanent income hypothesis, they show that propensities to save out of transitory income are rather high. The reduced-form and maximum likelihood estimates imply that about three-fourths of transitory income is saved; two-step estimates imply fractions of about one-half. The result is important because it indicates that households saved and dissaved out of transitory income such that the consumption effects of transitory income shocks were spread over 32 time. Past savings are used to buffer negative shocks due to layoffs or illness. And positive shocks to current income are saved in anticipation of future negative realizations. These results may provide some insights into how households responded to transitory shocks from factors other than lost work days, but the marginal propensity to save from nontransitory income was generally positive, which may point toward a limited capacity to tap credit markets to see households through tough times.
Other states conducted comparable surveys in the same period, some of which inquired into household incomes and savings. The techniques used here might be usefully employed in the analysis of those surveys to determine whether the New Jersey results can be generalized. In the meantime, the results generated here point toward households that made use of an expanding array of formal savings options to smooth consumption over time. One component of the NJBSLI's annual worker
surveys was an open-ended question about the principal concerns of working-class households. The majority of the responses focused on the evils of alcohol abuse and child labor, too-low wages for too-hard work, and the need for universal education.
Some workers, however, focused on the importance of savings, or economy in contemporary parlance. A rolling mill employee argued that for his fellows to avoid poverty "they should practice more economy" (NJBSLI 1883, 114) . A machinist responded that "economy and laying up for a rainy day are necessary for a man to make his way in the world," while another wrote "economy is the only hope of the poor man." And in a statement reminiscent of those encouraging young professionals in the twenty-first century to contribute to their 401(k) accounts early and often, one nineteenth-century worker observed that "the most rigid economy should be observed, until he can get a start in life; then it will be easier" (NJBSLI 1883, 122) . Nineteenth-century working men and women understood that saving was essential to their well-being. The evidence presented here points toward behaviors consistent with their understanding. 
